A population-based case-control study of cutaneous malignant melanoma (CMM) was conducted in 452 women with melanoma and 930 control subjects aged 25-59 years in five San Francisco Bay Area counties between 1981 and 1986. Women were interviewed in their homes with regard to history of sunlight exposure and sunburns during different periods in their lives, phenotypic and host charactenstics, medical history, occupation, and demographic factors. Data were analyzed by the patients' histologic type of melanoma; 355 women were classified as having superficial spreading melanoma (SSM), 61 had nodular melanoma (NM), 13 had lentigo maligna melanoma, and 23 had other melanomas that could not be further classified upon histologic review by University of California demnatopathologists. Univariate results from analysis of factors related to sun exposure showed that the risk of all histologic types of CMM, SSM, and NM increased with increasing tendency of the subject to sunburn and with history of increased seventy and/or frequency of sunburns up to age 12 years. Risk of all types of CMM and SSM also increased with increasing number of sunburns for all age groups and with lack of use of sunscreen. After adjustment for each other and for phenotypic factors, history of sunburn up to age 12 and lack of sunscreen use were the primary sun-related factors associated with an increased risk of all types of CMM and SSM, while tendency to sunburn when exposed to 1 /fe hour of noontime sun and lack of use of sunscreen were related to NM. Although having frequent sunburns before age 12 and having severe sunburns before age 12 were both strongly associated with melanoma, having large numbers of sunburns during any time penod from elementary school through age 30 years and having sunburns during the 10 years prior to diagnosis or interview were all associated with a doubling of risk for SSM after adjustment for other factors. These results suggest that the increased nsk of melanoma related to sunburns is not confined to childhood sunburns. Maintenance of an all-year tan provided no protective effect against melanoma after adjustment for tendency to bum. No association was noted with use of fluorescent lights or exposure to sunlamps for all types of CMM, SSM, or NM. Am J Epidemiol 1995; 141:923-33. melanoma; pigmentation; nsk factors; sunburn; sunlight; ultraviolet rays; women The dramatic increase in the incidence of cutaneous melanoma of 3-8 percent per year over the past few decades (1-5) has been thought to be related to several factors, including changes in diagnostic criteria, more leisure time spent outdoors, and changes in types of vacations and clothing that have resulted in more exposure to the sun. Sun exposure has been estimated to be responsible for 92 percent of melanomas diagnosed among women in the United States (6). Although sun exposure is believed to be related to the Received for publication August 31,1993, and in final form January 13, 1995.
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/fe hour of noontime sun and lack of use of sunscreen were related to NM. Although having frequent sunburns before age 12 and having severe sunburns before age 12 were both strongly associated with melanoma, having large numbers of sunburns during any time penod from elementary school through age 30 years and having sunburns during the 10 years prior to diagnosis or interview were all associated with a doubling of risk for SSM after adjustment for other factors. These results suggest that the increased nsk of melanoma related to sunburns is not confined to childhood sunburns. Maintenance of an all-year tan provided no protective effect against melanoma after adjustment for tendency to bum. No association was noted with use of fluorescent lights or exposure to sunlamps for all types of CMM, SSM, or NM. Am J Epidemiol 1995; 141:923-33. melanoma; pigmentation; nsk factors; sunburn; sunlight; ultraviolet rays; women The dramatic increase in the incidence of cutaneous melanoma of 3-8 percent per year over the past few decades (1) (2) (3) (4) (5) has been thought to be related to several factors, including changes in diagnostic criteria, more leisure time spent outdoors, and changes in types of vacations and clothing that have resulted in more exposure to the sun. Sun exposure has been estimated to be responsible for 92 percent of melanomas diagnosed among women in the United States (6) . Although sun exposure is believed to be related to the development of melanoma, the relation appears much more complex than that between sun exposure and nonmelanoma skin cancers. History of sunburn is thought to confer increased risk for development of melanoma, but it is uncertain whether this increased risk is related to childhood sunburns or to more recent effects of ultraviolet light. It is often difficult to disentangle the interrelations between sunburn historyparticularly by period when sunburns occuned, sun exposure habits, use of sunscreen, complexion type, and ability to tan-and other phenotypic factors. This study of women with cutaneous melanoma was conducted to investigate the role of hormones in melanoma risk, with consideration of sun exposure and phenotypic factors. This report examining women's risk for cutaneous melanoma has a particular focus on sunlight-related factors, while the two accompanying reports focus on phenotypic factors (7) and oral con- traceptive use (8) , respectively. Results reported here include risks related to exposure to sunlight, sunlamps, and fluorescent lights and are presented first for all women with cutaneous malignant melanoma and then separately for those with superficial spreading melanoma and nodular melanoma.
MATERIALS AND METHODS

Patients
Women aged 25-59 years who were diagnosed with melanoma between January 1, 1981, and December 31, 1986 , and who resided in one of the five San Francisco Bay Area counties of Alameda, Contra Costa, Marin, San Mateo, and San Francisco were eligible for this study. Because oral contraceptives were first widely used in the 1960s and women over age 59 were unlikely to have used them, women aged 60 years or older were excluded. Since cutaneous melanoma is extremely rare in blacks and Asians, only white women were interviewed. Patients with histologically confirmed melanoma were ascertained through the Surveillance, Epidemiology, and End Results program, the National Cancer Institute-sponsored cancer registry in the San Francisco Bay Area. In addition to residence, race, diagnosis date, and age, study eligibility required the ability to complete an in-person interview in English.
The subjects were mailed letters inviting them to participate in the study. Prior to the mailing of these letters, the patients' physicians were called to determine whether there were medical contraindications to contacting the women. Pathology slides were retrieved for 77 percent of the subjects with melanoma from primary care physicians and were reviewed by two University of California, San Francisco, dermatopathologists to obtain a uniform classification by histologic type. Risk factors related to histology and site are being examined separately. Of the 576 women with cutaneous melanoma who were eligible for this study, 452 (79 percent) were interviewed, 45 (8 percent) refused to participate, 14 (2 percent) had physicians who felt that there were medical contraindications to subject contact, 2 (0.3 percent) were too ill to complete the interview, 20 (3 percent) were deceased, and 43 (8 percent) could not be located. Median time from diagnosis to interview for patients was 2.8 years. The mean ages of the patients were as follows: for all cutaneous malignant melanoma patients, 42 years; for superficial spreading melanoma patients, 41 years; and for nodular melanoma patients, 44 years. Standard deviations were approximately 10 years for each age group.
Control subjects
White women aged 25-59 years who lived in the same counties as the melanoma patients were identified as control subjects using random digit dialing telephone methods (9) (10) (11) (12) . Briefly, the area code and first three digits of the patient's telephone number were used for the first digits of the control subject's number. The last four digits were selected randomly. The chosen telephone number was called, and if there was no answer, the number was dialed a minimum of 10 times at different times of the day, evening, and weekend prior to selection of another number. If no eligible control subject was found at a particular number, the next randomly generated number was called. Of the women who were called and were asked to participate as control subjects, 77 percent agreed to enroll. Controls were frequency-matched to the patients by 5-year age group. The mean age of the control subjects was 42 years, reflecting the overall age (42 years) of the entire cutaneous malignant melanoma patient group.
Interviews
Melanoma patients and control subjects were interviewed in person in their homes by experienced interviewers who had no knowledge of precise study hypotheses; occasionally an interview was conducted in our research offices or at another location chosen by the subject. Interview topics covered demographic variables, including maternal and paternal ethnicity, education, income, marital status, and religion; medical history, including reproductive history and use of female hormones; and physical characteristics, including height, weight, eye and hair color, the presence of freckles, and the number of nevi the size of a pencil eraser or larger in diameter. For questions that had more than two possible answers, a card with predetermined choices was handed to the subject as she was being interviewed. For example, the subject was asked, "Which of the following best describes your exposure to the sunshine when you were a child up to age 12?" A card was handed to the subject with possible responses, and she was asked to choose the answer that best fitted her sunburn history: 1) "I got severe and/or frequent burns;" 2) "I got moderate and/or infrequent burns;" or 3) "I rarely burned or burns were very mild or I got no burn." Subjects were also asked whether they had ever sunburned with pain that lasted for 2 or more days, and were asked to estimate the number of painful sunburns they had incurred during different time periods throughout thenlives. Subjects were handed a card with six possible responses: no sunburns or 1-3, 4-6, 7-9, 10-20, or more than 20 sunburns. During pilot-testing of the questionnaire, the study subjects had difficulty recalling the precise number of sunburns they had had during specific time periods, so we presented them with small ranges. To determine whether the number of sunburns recalled within the past 10 years had an effect on melanoma risk, we asked about the number of sunburns within the past decade separately from time period information.
Sun exposure questions also included the number of years the subject had lived in California or other warm and sunny climates; the usual reaction of her unprotected skin to the sun; her sunscreen use 5 years previously; the proportion of her time that was spent outdoors in warm weather with arms and legs exposed to the sun; and her frequency of sunbathing over the previous 10 years. The subject was also asked which of three categories best described her sun exposure about 5 years before: 1) "I stayed out of the sun to avoid a burn or tan;" 2) "I started a new tan each year;" or 3) "I maintained a tan year-round." For ascertainment of fluorescent light exposure, women were asked, "Over the past 10 years, on the average, which category on the card best describes how much time you spent per day in rooms lit by fluorescent lights?" This question was asked for both weekdays and weekends, and response choices provided on the card handed to subjects were 1) none, 2) less than Vi of the time, 3) between l A and up to V2 of the time, 4) between V2 and up to 3 A of the time, and 5) 3 A or more of the time. They were also asked whether they had ever used a sunlamp to obtain a tan or to treat a skin condition, and if so, how many times in their lives they had used one, excluding the 3 years prior to diagnosis or interview. Information on occupational history, family history of cancer, use of cigarettes, coffee, tea, and alcohol, chemical and radiation exposures, and other possible risk factors was also collected. We asked about several of the factors (e.g., coffee and tea use) in order to determine the comparability of the cases and controls.
Analysis
Data analyses were completed using BMDP microcomputer software (BMDP Statistical Software, Los Angeles, California). Frequency distributions for all variables were examined for possible differences between all cutaneous melanoma, superficial spreading melanoma, or nodular melanoma patients and the control group. The effects of suspected risk factors were evaluated by histologic type using univariate odds ratios as estimates of the relative risk, 95 percent confidence intervals, and p values (13) . Tests for trend were computed when appropriate to assess the effects of multiple levels of exposure. Interaction effects were assessed by testing for homogeneity of odds ratios; no statistically significant interactions were noted between sun exposure and phenotypic or hormonal factors. Sun exposure factors most closely associated with cutaneous malignant melanoma were adjusted for each other in various combinations and for phenotypic characteristics so that we could determine the relative contribution of each of these factors to melanoma risk. Phenotypic characteristics that were most closely associated with cutaneous malignant melanoma included hair color, number of large nevi, complexion, ethnicity, and history of skin cancer (7) .
Finally, logistic regression models for cutaneous malignant melanoma, superficial spreading melanoma, and nodular melanoma were developed using a forward stepwise selection process. Variables that had a p value of 0.10 or less in univariate analysis or that were related to a priori hypotheses were candidates for the logistic regression models. The number of sunburns experienced during each life period was entered into the logistic regression model, and all but number of sunburns after age 30 remained statistically significant until sunburn experience before age 12 was entered simultaneously into the model. Since type of sunburn before age 12 was the variable with the highest univariate odds ratio and the most significant p value, it was included in the final logistic regression model.
RESULTS
The results for all types of cutaneous melanoma were highly influenced by superficial spreading melanoma, because superficial spreading melanoma cases comprised 79 percent of the patients in this study of women aged 25-59 years. Results mentioned in the text descriptions of tables 1-4 are specific to superficial spreading and nodular melanoma, while those presented in the tables themselves include all histologic types in the cutaneous melanoma group, with data presented separately for superficial spreading and nodular melanoma. The small number of subjects with lentigo maligna and other types of melanoma precluded meaningful separate analyses of these histologic types, so they are included within the cutaneous melanoma group.
Factors related to exposure to the sun without adjustment for potential confounders are presented in table 1. Women who burned when their previously untanned skin was exposed to midday sun for V^ hour were more likely than women who tanned to be diagnosed with melanoma of any type. A similar pattern was seen for tendency to burn after several days of prior exposure to the sun, with a slightly elevated estimate of risk in all categories for women with t See text for odds ratios adjusted for whether the subject tanned or burned after a few days of exposure to the midday sun These results changed substantially after adjustment superficial spreading melanoma after prior sun exposure. The risk estimates for nodular melanoma, for some levels of exposure, were approximately double those for superficial spreading melanoma, although the confidence intervals overlapped each other. History of sunburn before age 12 showed a relation to risk of superficial spreading melanoma, and odds ratios were elevated for nodular melanoma, with a statistiAm J Epidemiol Vol. 141, No. 10, 1995 cally significant test for trend. Infrequent or never use of sunscreen was a risk factor for superficial spreading melanoma upon univariate analysis and showed a similar elevation in risk for nodular melanoma among women who had never used these products. Number of years the subject had lived in a sunny climate showed a tendency for an increase in the odds ratios up to 40 years for superficial spreading melanoma, with a drop to unity at 40 or more years. A somewhat inconsistent relation was noted for nodular melanoma.
Time spent outdoors during the previous 10 years on weekdays and weekends gave risk estimates upon univariate analysis that were below unity, although the estimates varied somewhat. After adjustment for tendency to burn or tan with exposure to the midday sun, risk estimates were all at 1.0 or slightly above for the higher exposure times given in table 1 (data not shown). Similar modifying effects occurred when "how well the subject kept a tan" was adjusted for whether the subject tanned or burned after a few days of exposure to the midday sun. With this adjustment, risks increased for women who started a new tan each year (for superficial spreading melanoma, odds ratio (OR) = 1.3, 95 percent confidence interval (CI) 1.0-1.7); the risk moved closer to unity and was no longer statistically significantly protective for those who maintained a tan all year (for superficial spreading melanoma, OR = 0.66, 95 percent CI 0.34-1.3). Table 2 shows odds ratios for numbers of painful sunburns incurred during various time periods in the lives of the subjects. These time periods are highly correlated and generally show an increase in risk estimates for superficial spreading melanoma with an increase in the number of burns, regardless of the age of the subject at the time of the painful sunburn. The risk estimates began to diminish somewhat after age 30 for superficial spreading melanoma but not for nodular melanoma. Although all findings for nodular melanoma indicated an elevated risk estimate with the largest number of painful sunburns, numbers of subjects were small and results could have been due to chance. Odds ratios for superficial spreading melanoma increased with an increasing number of burns over the past 10 years, and also were elevated for subjects who had had painful sunburns prior to the previous 10-year period.
Odds ratios for proportion of time exposed to fluorescent lights on weekdays and weekends and for ever use of sunlamps are given in table 3. All of the risk estimates for exposure to fluorescent lights were at or below 1.0 and all confidence intervals included 1.0, indicating no increased risk with this form of lighting. Sunlamp use also conveyed no increased risk for melanoma among the women in this study. More detailed analyses on the number of times sunlamps had been used showed no association with melanoma; odds ratios were 0.91 in the lower category of use and 1.1 in the higher category. Altogether, 63 percent of the melanoma patients and 62 percent of the control subjects had never used a sunlamp, and of those with superficial spreading melanoma who had used such lamps, more than 50 percent had used them fewer than six times prior to the diagnosis of their melanoma.
Results for the four sun exposure variables most closely associated with superficial spreading melanoma are presented in table 4. We have shown them both in crude form and after adjustment for other factors in various combinations to better illustrate the complicated interrelations that occur with sun exposure and host factors. The first two variables in the table were highly correlated and were difficult to fully adjust for each other. Both factors measured sensitivity to the sun after V2 hour of exposure in the midday summer sun. The first allowed no prior exposure, and the second measured sun sensitivity after several days of prior exposure (called "¥i hour of sun" and "a few days of sun," respectively, in the table). Both continued to be associated with superficial spreading melanoma after control for history of sunburn up to age 12 and use of sunscreen. However, the associations were diminished with adjustment for relevant host factors, which included hair color, number of large nevi, complexion, maternal ethnicity, history of skin cancer, and age. History of sunburn up to age 12 continued to show a relation with superficial spreading melanoma after adjustment for other factors singly and in combination. The risk diminished most with adjustment for skin type as measured by propensity to burn after Vi hour of summer sun exposure with no prior exposure, or after a few days of sun exposure. As the last column of table 4 shows, this risk estimate was reduced somewhat more after adjustment for host factors. In contrast, the odds ratio for superficial spreading melanoma with never use of sunscreen increased minimally with adjustment for other factors and was highest after adjustment for the host factors shown in the final column of table 4.
Odds ratios for sun exposure factors adjusted for host factors that were included in the final logistic regression model are presented in table 5. The factors included in the final models for superficial spreading and nodular melanoma were history of sunburn up to age 12, use of sunscreen before melanoma diagnosis, skin's reaction after a few days of exposure to the sun, hair color, number of large nevi, complexion, maternal ethnicity, history of skin cancer, and age. Adjusted odds ratios for host factors are presented in a companion paper (7) . Numbers of sunburns during several t Test for trend examined number of episodes during the past 10 years time periods were also entered individually into a logistic regression model and remained statistically significant until number of sunburns prior to age 12 was entered. Odds ratios for superficial spreading melanoma were elevated in persons who had had seven or more painful sunburns during elementary school (OR = 1.6, 95 percent Cl 0.99-2.6), high school (OR = 2.2, 95 percent Cl 1.4-3.6), ages 18-22 years (OR = 2.7, 95 percent Cl 1.5-4.9), and ages 23-30 years (OR = 2.9, 95 percent Cl 1.5-5.6), but not for those who had had burns after age 30 years (OR = 1.5, 95 percent Cl 0.68-3.5). There were two other sunrelated factors that showed an increased risk for superficial spreading melanoma after adjustment for other variables: history of sunburn up to age 12 and infrequent or never use of sunscreen before the diagnosis of melanoma. Never use of sunscreen was a risk factor for nodular melanoma, as was skin's reaction after a few days of exposure to the sun. After control for host characteristics, skin's reaction to the sun after a few days of exposure diminished somewhat in importance for superficial spreading melanoma, as was demonstrated in radiation, or occupational history within the 10 years prior to melanoma diagnosis. No associations were found, except those noted in the text, for other sunrelated factors such as number of months of the year that the subject lived in a warm, sunny climate.
DISCUSSION
The current paper has reported results of sun-related factors associated with the occurrence of all types of cutaneous malignant melanoma, superficial spreading melanoma, and nodular melanoma in women aged 25-59 years. The study's age restrictions limited the number of subjects with lentigo maligna melanoma expected, because these lesions are more common among women over 59 years of age. This study focused on women in the younger age groups, because one of its primary purposes was to examine the relations between oral contraceptives, other exogenous hormones, and reproductive factors and melanoma, a topic addressed in the third paper of this series (8) .
Tendency to burn and history of sunburn have been examined separately in other studies, with associations being reported between cutaneous malignant melanoma and sunburns during childhood (14, 15) , and absence of this association has been reported after adjustment for skin type (16) . Among women in this study, several factors related to sun exposure and sun sensitivity were associated with an increased risk of superficial spreading melanoma before adjustment for other factors. Inability to tan or sensitivity of the subject's skin to the sun remained an important risk factor until adjustments for other host factors were made. Lack of use of sunscreen and history of sunburn before age 12 were related after adjustment for other sun-related factors and after control for other host factors. However, neither history of sunburn before age 12 nor sunscreen use explained much of the variance for risk of cutaneous malignant melanoma, while other host factors played a major role in accounting for the variance (7) .
The association between cutaneous melanoma and exposure to sunlight has been explored previously to assess the importance of sun-related factors. Regardless of the numerous methods used to measure sunrelated factors (17, 18) -by number of painful, severe, or frequent sunburns (19) (20) (21) , number of blistering sunburns (14, 15, 22, 23) , sunburn score (16, 22) , or poor tanning ability (24)-results have shown an elevated risk for melanoma with sun exposure in nearly all studies. However, it has been difficult to separate the effects of sun exposure from the effects of host factors such as sun sensitivity. Within the past decade, four large investigations (16, 20, 21, 25) have been conducted in geographic regions with distinctly different sun exposure patterns: Australia, Western Canada, and Denmark. These studies and others have been the subject of two recent reviews on the relations between sunlight exposure and melanoma (17) and between all ultraviolet radiation exposures and melanoma (18) . The present study examined in much detail the relation between sunlight and melanoma in a large group of women living in the western United States. Two sun exposure factors, sunburn before the age of 12 and lack of sunscreen use, remained significant risk factors after adjustment for phenotypic characteristics of individuals at high risk of melanoma. Although having frequent and severe sunburns before age 12 was the most powerful risk factor for melanoma, having large numbers of sunburns during any time period from elementary school through age 30 and having sunburns during the 10 years prior to diagnosis or interview were all associated with a doubling of risk for superficial spreading melanoma after adjustment for other factors. These results suggest that the increased risk of melanoma related to sunburns is not confined to childhood sunburns. It is also interesting to observe that the two separate questions asked about sunburn history before age 12 resulted in slightly different results, although both odds ratios were elevated. The question that asked the subjects to classify their childhood sunburns as "rare and mild" to "severe and frequent" resulted in a somewhat higher risk estimate for individuals in the highest category than did the question that requested an estimate of the actual number of painful sunburns during the same age period. •The logistic regression model included history of sunburn up to age 12 years, use of sunscreen, skin's reaction after a few days of exposure to the sun, hair color, number of large nevi, complexion, maternal ethnicity, history of skin cancer, and age Where no odds ratios are reported, there were no cases t CMM, cutaneous malignant melanoma; SSM, superficial spreading melanoma; NM, nodular melanoma; OR, odds ratio, Cl, confidence interval.
In this analysis of variables related to sun exposure, our preliminary examination of the effects of tendency to bum and sunburn history showed the factor with the highest odds ratio to be history of sunburn before age 12 years. While it was highly correlated with history of sunburn in later age groups, sunburn before age 12 provided the strongest indicator for burn history. History of sunburns before age 12 may be an indicator of a lighter skin type in that those who burn often and severely at a younger age are also the same people who tan with difficulty as adults. Our data support this: Those who burned during elementary school were the same individuals who burned during high school and as young adults. In the present study, the risk estimates for number of painful sunburns began to diminish somewhat only when the subjects were over age 30. It could be expected that women who tan poorly and burn easily would learn from their experience and subsequently avoid excessive exposure to the sun. However, other researchers have shown an association with history of sunburn in the 5 years prior to diagnosis of cutaneous malignant melanoma (19) . We attempted to separate the effects of sunburns experienced during the previous 10 years from those of sunburns experienced earlier and found that painful sunburns acquired prior to 10 years before interview conveyed an increased risk, as did larger numbers of painful burns that had occurred during the past 10 years. Work conducted in the eastern United States showed sunburns experienced in youth to be an important risk factor for melanoma in both those who tanned easily and those who tanned with difficulty (15) . In addition, a Danish population-based study of cutaneous malignant melanoma showed an increased risk of cutaneous malignant melanoma with an increase in the number of sunburns before age 15 (21) .
Odds ratios for weekday and weekend time spent outdoors with arms and legs exposed to the sun during the previous 10 years and for frequency of these exposures were consistent with other results in the present study. While risks for these exposures were not elevated upon univariate analysis, women in the higher exposure groups exhibited slightly but consistently elevated odds ratios after adjustment for the skin's reaction when exposed to the sun. This indicates that women with an unfavorable skin response to sunlight may have been more likely to avoid exposure to sunlight or to cover their skin (14, 26) . Similarly, as reported in "Results," starting a new tan each year led to elevated melanoma risk after results were adjusted for sun sensitivity, while maintaining a tan all year was no longer statistically significantly protective after it was adjusted for tendency to burn. These results suggest that an individual's tanning history was influenced by the reaction of her skin to the sun.
Use of sunscreen remained a strong protective factor for melanoma after adjustment for propensity toward sunburn, past history of sunburns, and other host fac-tors. In contrast, in Sweden, use of sunscreen increased the risk for cutaneous melanoma in univariate analysis without adjustment for sun-related factors (27) . Because many people who use sunscreen are persons with sun-sensitive skin, it is necessary to adjust for this factor when examining the protective or detrimental effects of these agents. Results from the Western Australia Study showed no protective effect of sunscreen after control for fair complexion and sensitivity of the skin to sunlight (14) , and no protective effect of sunscreen use was found in the Danish study, although slightly more patients (49 percent) than control subjects (44 percent) reported never having used sunscreens (21). Osterlind et al. (21) noted that their results should be interpreted cautiously, because effective sunscreen agents were not available when their subjects were young. The subjects in the current study were, on average, considerably younger than those in other recent melanoma studies that have examined the protective effects of sunscreens. However, even the younger women in our study probably would not have been likely to use sunscreens as children. The sunscreen association should be investigated further with more detailed questioning of subjects.
Fluorescent Lighting was not related to melanoma in this study. No elevated risk estimates were noted for any level of exposure, whether on weekdays or weekends, over the previous 10 years. Although an estimated risk of about 2 for use of fluorescent lighting was reported in a study of women and melanoma in 1982 (28), more recent case-control studies also have reported no association (29) (30) (31) (32) . Use of sunlamps was not associated with increased risk for melanoma either, and no difference was observed between patients and control subjects for use of sunlamps in Denmark (21) . Although an association between melanoma and alcohol consumption was reported in 1976 (33) , no association was observed in the current study or in other work conducted since that early report (34) .
No association was observed in this population between melanoma risk and either education or income. The majority of women in the current study, both patients and control subjects, were well educated. Similar to the current results, data from Scotland showed no association between melanoma and social class in women (19) , and after adjustment for history of sun exposure, no statistically significant association between occupational group and melanoma was observed among men in Denmark (21) . In contrast, a higher proportion of women with melanoma than control subjects in Western Canada had 14 or more years of education (55 percent vs. 48 percent; relative risk = 1.8) (35) , while 70 percent of superficial spreading melanoma cases and 73 percent of control subjects in the current study had at least some college education.
The large population-based studies from the past decade, building on earlier work, have contributed a great deal to our knowledge of the relation between melanoma and sunlight. Additional work is currently under way on the effects of sunlight on nevi and melanoma and on how sunlight affects the incidence and anatomic location of nevi. This research should provide us with a better understanding of the complex interrelations of risk factors that underlie the dramatic increase in the incidence of this tumor. Skin type (as measured by propensity to burn upon sun exposure at various ages), history of sunburns, number of nevi, and other host factors all are related to a melanomaprone profile, and their influences may be difficult to separate definitively, since many of these factors occur simultaneously. More work is needed on separating those who tan from those who burn to determine the independent effect of propensity to burn from that of sunburn history at any age. The possible protective effect of sunscreen has public health implications: Although people have no ability to alter their phenotypic profile or ethnicity, they can exert control over their own use of sunscreen and can protect their children from exposure to the sun.
